Influence of dietary fatty acids on membrane fluidity and activation of rat platelets.
The apparent steady-state fluorescence anisotropy of DPH- or TMA-DPH-labeled washed rat platelets is strongly affected by factors that also influence the turbidity by these platelet suspensions. Sonicated preparations from platelet lipids have a low turbidity and give anisotropy values which are hardly affected by the experimental conditions. We studied the effect of four high-fat diets on membrane fluidity, lipid composition and activation tendency of washed platelets. The diets contained 50 energy% of oils with different levels of saturated and (poly)unsaturated fatty acids. Only small diet-induced differences in DPH fluorescence anisotropy were found, which were comparable for intact platelets and platelet lipids. These differences were unrelated to the degree of saturation of the dietary fatty acids. Platelets from rats fed mainly saturated fatty acids differed significantly from other diet groups in a higher unsaturation degree of phospholipids and a lower cholesterol/phospholipid ratio, but this was not detected by DPH in terms of decreased anisotropy. These platelets aggregated less than other platelets in response to thrombin or collagen. The lower response to collagen persisted in indomethacin-treated platelets activated with the thromboxane A2 mimetic U46619, indicating a different sensitivity of these platelets for thromboxane A2. We conclude that in rat platelets: (a) the overall membrane fluidity and phospholipid unsaturation degree are subject to strong homeostatic control; (b) steady-state anisotropy with DPH or TMA-DPH label is inadequate to reveal subtile changes in lipid profile; (c) changes in platelet responsiveness to thrombin and thromboxane A2, rather than (plasma) membrane fluidity, determine the effect of dietary fatty acids on platelet aggregation.